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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrophotographic photoreceptor 
which has a surface layer having durability against mechanical external force and 
which maintains high picture quality without producing black spots for long-term 
use, and to provide a process cartridge and an electrophotographic device having 
the above photoreceptor. 

SOLUTION: In the electrophotographic photoreceptor having a photosensitive 
layer and a protective layer in this order on a conductive supporting body, the film § **° 
thickness d (pm) of the protective layer, universal hardness Hu-1 (N/mm2) of the J 490 
protective layer and universal hardness Hu-2 (N/mm2) of the photosensitive layer * ** 
after the protective layer is removed, satisfy the relation expressed by formula £ I* 8 * 
(1): 5.8 x d+Hu-2<(Hu-1)<-2.45 x d2+44.4 x d+Hu-2. The process cartridge and * ^ 
the electrophotographic device are equipped with the above photoreceptor. 
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cc. -fir-, ^-^s;u. -y->Ks 

r*^,C£*ij(fSL< . ^(CttO .0 1-1 (tmrAi 
C£*«»*U,». 

[006 0] ttffitftiS&K* Lttt. t F9*/>3IHI:* 
k7-y;>^i, x^yjWRffc^*. **irv 
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[0 06 1 ] ^?^3ilJi2 «— «5WtcwmriB<D^itlftM 
WK£IS»«««JIi*»W«:«WL. MLtf^ti. 
mMISiM^® £ fc^JfiiJIi £ ©iS£&J£C;fc StSSIg-C 
2 : 1~1 : 2m&V$>Z>. ig#J£ bTteT-fe h >. ^ 
^.»t/X^;U-!rF- >&£©$- h>3S, mSLJl-fr. Six 

10 {bkJRS. ?ao'«>-fe'>, i7Da*;UA, EHigfblfcJR 
^©igJRSKfbTkJRSIIWrai,* P>ft-£>„ 

[0062] ccommzmm-r zma*. wz.i*mm=> 

-r--i>f (m<D^-7--< >y^*fflt^C£*5-c^. 

1 0 *C~ 2 0 0 'C. Hilt L < « 2 0 "C~ 1 5 0 'C 
©Effl©?aS-C. 5 #~ 5 ^H. tf*L.<«10»~2 

[0 06 3] ^itiS^)12 ^RK-rSCD^ffl^^n-SJS 

20 rnmmwst r^y^fijflg. x^u>s}st. ^y 

xXf-jHSJjJS. 4<y*-^^- f«fli. *9T9 U- > 

^fli. * y-iM>*>8fjii. ^^x-^^+^pi 
a§. x^+>-«}fli. #y^uf>«»g. tju^t pwna 

uc>^sg£L,rii. ^fyy ^ji/^^i' y u- h. ^yx 
^u>«flg. xfi/>-7f'J cixh *;ji4UMHt. * 
y*-*>- Ktt«§*fc«^T y ^u- hwit^ 

«15MslJS©|glHi. ii^5-4 0 umr* 
SCiAWSK, #K!il0-3 0(im-C*iCi3!ii 
30 Jf*LI,>„ 

[0 0 64] lfflW©SS*>e.!S3fee?rS 

B(C^btt7x ^-JU^flg=&fflU^£#tt. m^lm^B 
©J&J9# 2 5a m«±£fc -5 £ .^aS[ frC iSM *s.^f t"r -5> C 
£#**. .fc-p-C. «g^l{CJie{bt4-7*y-^Bg?rffl 
l,»/c£#©S^jlS«©K/?«. 5-2 4ym«TT* 

fii&ZMZtctblC. 10-2 4*im«Tt$ 1 SCMU 

40 [ o o 6 5 ] ttc. *mnc*si*>xi,t. nffig&m&z 

tt £'©« ©^MS'l^aW JtSCimi, 
[0 0 66] *%l§©«^X!S7fe(**W^-5»7'a-feX 
h y 7 iS&Mffi? Z>m^MSi&<DM&W$:mS K. 

mr. c©«s«. m^Ka^ctti i©^®±tc-^ 

wSIS 1 3 . Ktfnft 1 4. 3gfSg 1 5 . Ie^SS 1 6 

fr&m$txrt,>2>. 1 2(i#-r*^„ 
[006 7] mmfci&coxmt. sr. -^^g 1 3 
ic&Kzwmu. m^-m®3fei*i i*aB=&^u. s 
50 muw, r*«cc»i&Lfcsi» 



C9) 
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£Ki:*) 1 1 ±<D»*^?r^<ft 

[0 06 8] # 

jek . mm% 2 o 6 ©mrs^c «fc o m&i&mv s n/c 

[0 06 9] H5«cm-*-iiMWKrtaai«:te«»»-C. Wdtit 
1 4©»^oy>*. flUt*]". U — LED* 
i'4ffll^Ci*it? £. ^/c^CCIc-D-Cfte©*^?" 

[0 07 0] ^fSBJCCtel^t. ±&©ai : F¥K!&3fc# 1 

1 . 1 £c**8 1 3 . Jplfcg 1 5St>-f 'J-t-19» 

i>*«¥««> 7- y > * -^©«^^lttW*#(c« or 

<fegg 1 5 fciO'* 'J 1 9 <tti -^m^- 
3p:j[!&ft{* 1 1 £ftK-&Ct3:tf L"t h V y iSit 

u mm^wcoio- b y f f 2 2»©*rt 

v>2 i t-r-scijwrs?*. ttc mi&ti 4». 

'j > # --c*>&*§^cw:. nana* 

JXffi&. COflWffotWIxSI/- tf-fc'-A©^ 

2. LEDT U -f ©|g«JS.O'«S^ * » * - 7 lW ©Ktt 
»{C <fc "9 KM* 3 ft * * £ „ 

[0071] 

[007 2] 1 ~ 3 ) <*>30mmx260.5 

mm©TJl'5-'5A->>;>^-43tf#{*<!:U-C. C©± 
CC^UrS FBfBi (Sa n a« : 7 = 7>CM8 0 0 0. M 

0 .5 ym©T3l#Ji ; £iaWfco 
[0 07 3] TB«WBS 
[0 07 4] 
W21 



10 



20 



30 



^gg 2002-82465 
16 

Q 




[0 07 5] r^Sft* CuKaWtt©X«lHl»rec*5WS 
[6]#Tft2 0 ±0 .2* CD9.0* . 14.2° , 2 3.9 

• , 27.r tc*c»f-^*wrs**^^^-^^ 

(«*{fc*(t») «) 2^ 

6n/c»»«*i»EJK»»±«:sfe*uiai-r &c tec <t 

[007 6] TsHfltJfiSS 
[0077] 
[543] 



H 3 C 



CH=C 



40 



[007 8] -c^snsib^ii ogp. rcx. 

«/-;bZffi#y#-#*-H (W&S : Z-2 0 0. ^ 
K*/*{t* «*> tt«) l 0»*. t^na^'> 
1 o oSfKc&ftsu/t. c©^*. «ria«fsj«*H±tc 

tjffO, 10 5'C. ll«B*3&»W-Cj|MMe»0-C. 2 0 
nm©M^i£)l£fl5fi£0/c. 

[0079] 3MC. flSSW<b Lt, TietSitSS, 

[0080] 

W4] 

0-CH 3 

F 3 C— CH 2 — CH 2 -SI 0-CH 3 



50 



0-CH 3 

[008 1] ■^|g->7>*--'-3 - ';>yffiI-C 

aSSte-T- : 2 0 SP. yf^^Fn^i^'^^^ 
;l< (fi D a o«KF9 9. »J 3 -> (») ») r^ffi 

t4-?-3 0». x*y-;U: 15 0SP*. t^FJJHC 



(10) 

17 

*nx* (¥*tfi&0 ,1 8 urn) : 2 035 

^ta7x>-j|/«Ig <Bh&«: PL-4 8 04 : T*> 
*fc£»ll*««:flWB. (ft) H : GPCiCj: 

s# y * ^i/>j»«w*?ift8 o o ) *mm&# 
[0082] ccom^mim^x. 9c<omm^mm±^c 

;^M*^XfAMC P D — 2 0 0 0 (*«*F- (ft) 
H) *flH>TM£U *©BW«1, 2, 3. 4, 7, 

[0 0 8 3] ^^A^fjUgHuCN/mm^SWtt 
^J15*We%Offl3Ett. < ^^f-ggSft (H 

100VP-HCU) *ffll^rtfote. fJMK 
ffite* eSftlir5^®*fBBft 1 3 6" KBE 20 

»*^Wtet^r©»bii*«S *«W9cc«iij its 

cnj)j:o, miss (4) *jBc>r»6fts. anstt, 

<fc»/JMB*l*< 8j£0¥*4r2Rtf>fc. 
[008 4] SBlOa-^- !JvW»S (Hu-i) <hp*t± 
(we%-i) ©MJEtt. *^^W«*#©ffBW± 
^^iftffO, iffi:fc«<D^~^-1^W&g (Hu-2) <b$f 30 

(we%-2) ©acett, «a»**i«b/cfso« 

[0 08 5] fiyn«K0l»<^£&Urtt. * + 

(ft) RF^AWJBSHttcr^ 9 b->^-^ (C20 

0 0 :m±¥*^^;UA (ft) Si) feJB^TfTofc**. 

inE|(K«W|# 1 0 MIIlHli^ 40 

[0 08 6] HlfcDffffitt. BtlfCj: orjB*»©«ffi 
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if-^^h4000 (n-^-S)tt^m k AC/DCHfl 

an) */Bi>rfT-*fc. i¥ffi<hb-c. mmmmwsmm. 

Uimmfc. MCC3 0"C/8 5%RHBS»TCC*$WS 1 
0, 0 0 OfecDW^CCcfc^BfJtl* (7^p^- h^) 

k gOEAtlf 

micttu^xtctxmx. 4 0 -c/g 5 %r hoiwsetk: 

r*^»IBL/fc«CCBI|«ff«^fo/c. 7 + 
*. 5WfeSE»*OiWE«, 2, 3. 

4 , 7 , 1 0 m m cd «> (D-ctf i tctfi s m»&mm<Dmm 

1 ; 3. 7Min(D^» 
/Co y 4 vS/t-iK, ; WttR»*0*J3B»*tt«4 

[0 08 7 ] (H*Sflj4, 5) j|««2«C*5^r, mm 
■CCffit^ uy-;H7x/-;H»H^PL-4 8 0 4 
BKS-3 1 6 (Bg«SB»^ (ft) H, T 5 >{b 
dVfttKttffi) MP L— 4 8 0 4(DGPC (C<fc4#y 
* * U >lltinR¥i«^-?S«ft 3 0 0 0 *C±tf fe «><mc 

[0 0 8 8 } (IUfeW6 \ 7 ) |gflM5tt:*rtvc.- 8s&D 
r4»Bi«»3 0»*5 OSBaV 1-0 0»6CRiL^«^ 

[0089] mmm8) mmm2tctei,*x. nm§i& 
m<Dmmmmm^z~2 o o (ttapq**w^?«2 ooo 

0 ) frfc^fl-?* 1 0 0. 0 0 OfcjWlfcfiWtt, n 
SUM 2 i fHJ*f LxT «?9JliBB£tt&fttffi U Wffi 0 
tc 0 

[0090] (mmmQ-i 1 ) mmmi ^310*^ 

^6 5 Ogptc^^., Knix^>v";r3>^^ 

[0091] (mmm 1 2 ) hjs^ 1 0 tc*j<,>r , «g 

»CCffll^i»Bg*PL — 4 8 0 4^6 BKS — 3 1 6 

o ±mmcLx&¥wm!&yt{*zi / Ef8 l 

[0 09 2] (mfaffll 3-1 5) HJSWl -3CC*y^ 

[0 0 9 3]x^y-;b2 5 0 SP«CTK*»SC 

[0 0 9 4 ] 

[»5] 



(11) 
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HOH2CH2C 



~0\ 

HOH 2 CH 2 C — ^^/^ 



20 



[0095] -cjjkzti zmtmrnstm* 7 omzivuv 
-jmy * s-jmn% < p l-5 2 9 4 : sm^xai 
(ft) m. ■. &m?kT)i>t>vm&®.m) zmwuisfttox 

1 0 OSP&jgJBOfc. H«C x£y-;U2 0$tC7 
JK?-£*ft£<l» (GF-3 0 0 : (ft) * 

«KUc»0. 535. lii'Jfh^^WQifL-^ 

Ol^ta^L— 2 : ^-C + >Ilil (ft) m) 9g|5£lm 
m </> © ii X t' - X A 0 ^ -C> h 1/ x W * - V 2 B$RSI# 

mLx&mmmmtLtc. *tizm^x&mmzBf&u 
■/dim*, mmm 1 - 3 t±< mmcLxm^mmx. 

[0 09 6] <th««l~3) jW«l~3K*jO>-C. 

[0097] 
[5*6] 

CH 2 -0-C— CH=CH Z 
6 



HO CH 2 C CHa-O— C— CH=CH 2 

6 

CHa-O-C— CH=CHa 



[0 0 9 8 ] -CnsZ ft Z>Tt>V)l*:y7- ICR,*.. 
^SUteftl t OX 2 — J ?Jl>?-**?> V > 6 S&fcjgJRb 

OlS^Jf^L, iSBE*iK*TtC-C8 0 0mW/cm'©* 

«st3 o«.fa*ig'ft*m='. 1 2 0'c, 100 
t±<mmicLxm^wM^^{^o. wmotc 

[0 09 9] (itfSPH) tWRfll2fc:*it»-C. T#V)l< 

*/v-©g5)ni* 3 0 m>h 1 0 0 $uc%.z.tc&.ft 

[0100] (^M5) £Sttffl2CC*sl>-C. ftSMKC 

(K F— 5 0 5 0 0 C S : (ft) ») CC 

tt*. /c«^«. ^ifeW 2 i |Q«(C 0 X 



CHzCHzOH 



[0101] amme) ws«2tc*jt>r. bomcc 

^r^Wii-r. 7 1 y -.»HSjJ!g£ yf)l-7i -;L-# y 
10 (KF-50 500CS :fi^'j3-> (ft) 

8!) «ffi©#-c«IM4Lfc«*1-W:. Hi5feta|2 

[0102] ummi > ^st^i 1 3 cc*b»r. {sssji 
lacttz.. iK. *g*ffj«ra£7x^-*ffii!ia>6tf y 

hWJS ( Z-2 0 0 : HKEXMfc^ (ft) 
Sg) GCtt*/c33^r«£J!H>fc. C U-lfc 
^ffiCCt «5 . S^aiJi±CC^L.. 1 2 0 -C/h r T 

20 tmfZi&LxmmmzmciixHit. mmm4 tmmco 

[0103] (Jfc©«8) 5U60*8K:tel,»-C. «3»tC 

jm,»/e7 x y-^mm'ktmm 1 tm^cr * y j 

-7-CtfU.. *§#«8}flS©8sfll!fi£3 0 W*»6 1 0 0SP 
iW6*ffi«:«tO«*»«EL/. *EE*a*T«:r8 0 OmW 

2 0'c, 100 ^jaaiat* <smm zmf&otcim 

[0104] (tt$5Pi9) wi«8«:*jc>-c. &n»tc 
m^tcv x y-jmn^y fj^x^j^ y '>D+-y-> 

(KF — 505 00CS : ffM^y=>-> (ft) W tc 
ft^./c«^». ^ffi^ 8 t W\mc LXM^ 

[0105] (tbtSW 1 0 ) !Ot«8 Ktecvc. sajf 

^^W-ti-r. 7x y-;HSB§ i &>5 : --'i'7x-;u*y ^ 
40 n+-y-> (KF-5 050 0CS :fiM-> •;=»-> 

(ft) K) CCtt*. ^gCD^^#^-r^«S®iUfcW 

[0106] 
[f*4] 
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3E4 





Hu-1 




HE) 




] 


2 


3 


4 


? 


10 


OK/NC 




2 


3 


4 


7 


OK/NG 




242 


272 


311 


338 


390 


390 


- 


46.9 


49.4 


62.3 


54.8 


69.2 






206 


212 


217 


223 


241 


258 




41.3 


40.6 


39. 9 


39.2 


37.0 


- 


Bo-Z«2ZWrC«>J:BHI 


262 


292 


331 


369 


410 


410 




47.0 


50. 1 


63. 4 


55.9 


60.3 


- 


H»- la 1 1 DJfT 05 TSH1 


226 


232 


237 


243 


261 


278 




42.4 


41. 7 


42.0 


40.3 


38. 1 






223 


248 


273 


269 


297 


302 


OK 


43. 2 


45. 4 


47. 2 


48.6 


50. 1 


OK 


jut*** 


213 


Z37 


256 


267 


283 


283 


OK 


42.2 


44. 1 


46, 3 


47.2 


49.5 


OS 




234 


258 


286 


304 


326 


347 


OK 


43.6 


45. 7 


47. 6 


48.7 


60.4 


OK 


*ft«6 


233 


262 


293 


323 


352 


3T7 


OK 


45. 2 


47.3 


49.6 


52.3 


66.4 


OK 




242 


272 


311 


338 


390 


390 


OK 


45. 9 


49. 4 


52. 3 


54.8 


60. 2 


OK 


*K«8 


242 


268 


292 


310 


318 


325 


OK 


44. 3 


46. 3 


48. 4 


49.7 


51.3 


OS 




217 


240 


262 


273 


287 


287 


OK 


42. 1 


44.3 


46.2 


47.4 


49.3 


OS 




206 


212 


217 


223 


241 


258 


OK 


41.3 


40.6 


39.0 


39.2 


39.2 


OS 




230 


Z55 


280 


293 


310 


315 


OK 


45.3 


47. 5 


49 3 


52.6 


56. 4 


OS 




202 


205 


208 


213 


222 


230 


NO 


45. 2 


47. 3 


49. 2 


52.4 


66.3 


OS 


lt««4 


203 


208 


213 


21S 


233 


245 


NC 


47.2 


51.2 


54.3 


57.8 


60.2 


NC 


Jt««5 


251 


300 


323 


362 


411 


415 


NC 


40. 3 


39.4 


38.8 


37.8 


35.8 


NC 




262 


312 


341 


375 


426 


430 


NC 


40. 8 


40.3 


39.2 


38. 1 


36.5 


NC 




200 


200 


200 


200 


200 


200 


NC 


42. 1 


42.0 


42. 1 


42.3 


42.0 


OS 


*tt*8 


2Z3 


226 


227 


235 


244 


252 


NC 


47. 3 


52.4 


55. 2 


58.9 


61.4 


NC 


&tt«9 


272 


322 


346 


380 


432 


436 


NC 


41.4 


40.5 


39.9 


39.0 


37. 1 


NC 


it «J«io 


2B4 


335 


364 


397 


448 


453 


NC 


41. 9 


41. 1 


30. 0 


39.2 


37.3 


NC 



[0107] 



*20* [315 ] 



ML. 





VM 

n* 


10. 000# 


met 










0.5 


a# 


OK 






A& 


o.e 


a«f 


OK 






a# 


0.4 


&# 


OK 






a» 


0. 4 


a» 


OK 






&# 


0.3 


a# 


OK 






a# 


0.5 


a# 


OK 






a# 


0.5 


a# 


OK 


■3 to* «« « *?a 




a# 


1.0 


a# 


OK 






a# 


0. 7 


Aft 


OK 






a# 


0. 6 




OK 




IttftfM 




0. 5 




NC 




JtM5 




0.9 




OK 


9 "7 'S 7 


lfc»«6 




0.8 




OK 




tfe*«7 


A» 1 


10.0 




OK 




tttftWB 


nm 


0.5 




NG 




tt&m 


;?7^ 


0.9 




OK 






? 7 V ? 


0.9 




OK 


9 -y9 



[0108] 

[&W<D$hmi gt±oJ:9fc. *«WK:«tn« t »» 
[0ffi©1BMlfcift9i] 

[01] 7 4 -j w -8ffiHH-ce «fc £iM5£^ t-hT* 
[02] fiSSWJ;/pP.»JSU/£:7 * »J/t-«t*wt 



[0 3] «M±*6MJ£LfcWt**^*^Hr* 

40 

[04] **9!©«*TOS^©llt*l«fc^TH"C* 
S. 

[05] *«M<EMt-f-a|EmBB«***r47 p a-b^*- 

h y *y*jM§Tss^£^E©»fiS0-cas. 
i eggs 



3 ^M^^Jl 
50 5 T?l#® 



(13) ^20 02-8 2 46 

23 24 



6 m^m 


* 1 7 




1 1 m*wn®>*# 


1 8 




1 2 jg£ttS6M 


1 9 




1 3 -;X»*g 


2 0 




1 4 g** 


2 1 


i3- F ') 


i 5 m&& 


2 2 





1 6 Kansas * 



can 





^20 0 2 -82 46 5 




(b) 



(c) 



1 

4-2 





1 1 : wpskis** 

1 3 :-3K*W 
1 4 

1 5 : 

1 6 :f£99««» 

1 7 :«lftt 

r il 9 : & U — ±— 

2 2 .: X- h U H 



(72)^^ eg* ^ 

F A(#^) 2H068 AA03 AA04 AA08 AA28 BB31 
BB35 BB57 CA37 EA04 FA27 
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